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G. JUEMEltSCll~LI Il. 

temperatm·e >nls couLinnonsly nhoq~ 40° +or a bout 7 hour,; on h alf 
the number of days in each of t hese months. During August, 
Deptember and Ma_,. re<Hlin gs he loiV 20° " ·ere obtain eel on an a 1·erage 
of 12 successin• hours pradic<tlly eYery cby. 

A detailed study of t he table ''ill illustrate more dearly the 
c-haracteri stic features of the cooling temperature conclitions at 
Johannesburg. 'l'h e sam e n•f'en; to the results obtained at the otlwr 
stations. 

2. 'l'l11' Coo lin.r1 T cm;ietolu r r at Bloemfontein. 

thaph X shm1s 1lt e wran lwu rl.1 ,-,dues o:t t he ('uoli ng tempera
i u n· at Bloemfontein. 'flH·:,· inneasetl Yt>ry si.eadily -I' rom July u nti l 
\'on•mher. Tlt en fo riclln' cl fi1e 111011 t. h:-: " · iilt , .E'r.\· Ri mila1· <1\'er ag-t' 
,-ahlE'S. ]u ,J tllle, ]!:J:3H, "llh Pn the i11sh·nnw n b:> \\' t' I'P c- 1·ectPd at thP 
Boyden Sbtion Ohs('I'Y;t lo r.l, i:ltP c·ooli ng- 1<'111JWI'ni un" r ca clings 1\' f'l'<' 

Yf'l'.'' lml'. 

'11
AHLE 7. 

Bloe111.fonte·£n, Cooling 'l' empemtv re : (A.) H .(Lii[)CS , (JJ) P1·equenc7; of 
lrn.c;c Fcu--iat·ions anrl (C) P cn'ods w1:th lhgh anrl f.~ou: l"alv.es. 

.\l ont h. ~ I "' I "' l .=i I ~ I ~ I ~. I ~ \c ~ r.e .. 5J ~ p., ...S 
~ ~ ~ - ~ ~ ~ ~ I i· I. ;co Ii I..; 

~ ~ .~ 0 

( H;cnge highest- lowest 
r\. ~ ho:•rl.; mea1~ Yalue .. . 

l !{,ttl
0

C 6p.m.- 6 .t.m .... . I ~ '1 [ () 01 2? 1 1~ :1 1 7 l lli ' ~ ~ ·I I~ ,. 1 ~ '1- 1 - 1 1~ .) H .) .) .) H I H I I H - I - I 

- t-i 1--:-1- 17 I u I 8 l-it-I-=-I-:-
1

-I1---~-=-I 10 

( Tot a l. number of hours 
j with va.riati_o ns grcat·cr 

H ) than 10° ....... . .... . 

l.l 
uj ''1 -l - 1 '' 

- rAver:;:;e num ber of~~::-~-~-~-~--~--~-~-~-~-------
I perdaywtt hmoretha n 

17 

. , ~u mbceofdayson whic lt 

I these vaeiations oc·-
l (;Uf'I'Ctl ....... . .... . . G (i 8 5 8 

() . ~ 

-l-0° cool. temp ..... . 
Nnmberofdayson 11·hiuh 

ih ese high cool. temp. 
were recorded . .. .. .. . 

I 
"\ 1·emge number of hours 

per day with less than 
J 20° cool. temp . . ..... . 

I 
Sumberofdaysonwhic.·h 

tlwsc low r-oo!. temp. 
l were recorded ....... . 

OJ ;)j;) f 6 1 7 1 7 i 7 7 G- 1-I O 

0 I 1 I 8 I 12 I J 8 l l.) J.) (i I G - I - I (J 

-----~--

1 

l ii I 10 I 1l I 8 I 10 I .; I .) I ;) 0 I - 1- I L:l 
I 

2\J I :)() I 14 I s I 1 I 1 I l I l I 0 I - I - I 26 

1! . Ha nqes. The eftect of the ra in:v sea Don 011 d iminishing the 
cb i ly 1·angp of eooliug temperatn re was l Pss pronounce<l in Bloemfon
tein than in Johan llt>,;hurg , (he difterence between tla:v and night 
readings being large t he whol e )·ear round. 'l'he aYer:tge dail.\· rang-P , 
namel:,· 17°, was 1° l mYPr Han at .Tohannesburg. 
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SO TH AFltH'AK SOL.IIt H,\IJ LAT10X SUHYLY. 

The aYerage chop cluring the 11ights 11·as abo great, bei11g 
approxim:JtPly 8°. 

JJ. VMlalion s: The frequency ot l:uge :lntl rayicl c haJJge" of 
the cooli.11g temperntnre wa s distiudl:v small e 1· than in .1 ohannes
burg. On ly J:mllary s howell a relatiYely g rea t number of jun1p s of 
more t h au ] 0° dm·i ng one hour, nam el1 ;q time~ on 14 clays. 

C. lllv!t and ] ,o le Value:;: Jhni ug the months October, 
X oYemhe1· , D ecember, January :nul :Jl::nc:h p e ri ocl s ot 6 to 7 hour,; 
11·i t h C'ooli ug i f' llllJe ra(nre~ al1o1·e 40° 1Ye1·e r econl f'Cl quite freque.ntl.1·. 
'l'h f' \\'intc·r lllO llt h,.;, .Jul.,· ancl August , HHI , a 1HI .Tun e, HJ~li'i , sho11·('(l 
altogether onl.1 ont:: cla_y with surh high readings . These \\·inter 
months, ho,n•n:·r , s ho1Ye<l n u.Ill Pl'Olls 1wriocb 11·it h YE'l'.)' lo 11· J·f'acling,; . 
Cooling tem pern ( u res [Jp low ?0° for ] 0-13 l1 ou1·~ p er clay ocx·mTPcl 
p rad ic:il ly c·I·C'ry da.y. 

:1. J'/, e ('ool-lu ,r; Tr·nlfi!'HrtluJ e nt Nelspoort Sanatorium. 

:J1Pas1.nen ic• nt,; of t he C'Ooling te111pe rature at X elspoort 11·eJ·e 
u nfol'tu nately not ta l; eH h om !he mi1lr1le of ])erember, 1937, until 
the beginning- ·of :J[ trrcll , 193R, a nd :Jgai11 from tl1e beginning of 
)[ay until t he micldle of .Tun e, HrlS. 

Nel.~poo·tt Srt?lofotlulll , Cooli11[J 'l' eJJIJII'rolute : (A) L~onges, (JJ) 
P ?'Gf]71e?l c !J of J,n J··ue Vrwlntions unrl (C') JJnlods 1clth fh,r;h and 
L01r l ' ol?tes . 

. \l onth . 

(!tango highest- lowest 
A.~ hourl.v mean value ... . 17 ' .1. 8 ° 18 l 8 20 ' 16 ' -

l l{ange G p.m.- G a .m..... 7 · n · n o 10 ' g o 8 
- ·- ----- - --------------- ---------- --- -

( Total number o E ho urs 
I with 1·a.r·iaLions grc;~f<> r 

ll J . tha n 10° . . .. . . . .. . .. . 
· 1

1

.\Jnrnbe r of da.ys o n 11·hi l'h 
t hese varia.tions Ol'· 

](j .1. :2 :20 !) :11 2:2 l;) :l l 

_,_l ____ ,._,l_rr_r._rl_. _· ._._· _· _·_ ._._· _· _· ._._
1
_ 1,_+ ~~ __ 1 7-~ ~~~ ____ _22_ ~ __ _ _ 

( Average number of h om·" 
I pcrdaywithm orcthan 

I 
40° cool. temp ....... . 

Num l.Jcr of d ayH o n whi<·h 
I t hese high cool. Lcm p. 
I were r ecor·cled . . ..... . 

C.~ 
I A verage numbe r of ho ur·s 

l 
per d a.y with less tha.n 
:20° cool. te rn p ... . . . . 

Xnm be r of clays o n whic h 
t'.h ese low cool. tem p. 
were recorded .. . .... . 

0 

0 

16 

28 

0 6 G 

0 3 4 
------

I ;{ J ;{ 10 

22 124 1 16 

:39G 

7 0 G·ii f) 

10 0 17 

-~-
------------

7 !) 0 !) 16 

10 8 0 16 u 
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G. lUh~lEHSCH~ l lD. 

'l'he hourly m eau <.:oohng temperature for X elspoort is giYen in 
Gr aph X I. As at the tvvo other inland stations, J -oh annesburg and 
Bloemfontein, the hourly m ean cooling temperature increased during 
t b e course of t h e ;i·ear until D ecember, when the r eadings sh-o" ed a 
distinct drop . The differen ce between March a11<l A11ril \HIS very 
marked; the mean highest 1·eadings \\ere S0 lo,Yer i n t he latter 
month. During the second h al£ of June, 193S, Yery 10\Y cooling 
temper :1tures \Yere r ecm·ded . 

fl. Ranges.-The differen l:es between the highest and the lo"·est 
hourly readings were great all the yea r round , t he aYe1·age being 
,t];;o 17°, as in Bloemfontein . 

The aYerage 11ightly ra11ge '" as also th e same; as in Bloemfonte.m, 
namely S0 . 

B. T1 cwiations .- L arge and rapid ch an ges of t h e cooling 
temperature \\'ere more frequent in Nelspool't t h an in Bloemfontein , 
but they we1·e l ess numerou~; th an in Joh annesbul'g. 

C . High and L ow T1 alnes.- Th e occurrence of Yery high and 
,·pry low ('ooling tempel'atul'es durin g- th e course .of the yeal' cannoi 
he giYen as the readings are incomplete . Tt cm1 only be said t h aL 
duri ng t he winte l' months Jul:v and August, 1937, and June, 193S, 
r eading<• nboYe 40° \Yere n ever recorded. In that respe1·t t he 
c.onditions '.Hre .<;imil ar t0 those: at t he oth er inland stations. As 
far as readings are aYailable th ey seem to indicate that during the 
1·emammg month s t he freq uency of periods with more than 40° 
l'ool ing temperature is smaller in :Y elspoort t h an in Joh annesburg
anJ .Bloemfontein . Periods of 13-16 h ours per cla.v with cooling 
temperatures he lo\\' 20° occurrerl during most days i 11 J uly, August 
and September, 1937. '!'he remaining mont hs also sh owed a 
!·mn parnti-vely large number of long periods " ·ith ,·ery lmv cooling 
i empt>ra tures. 

J. The Cooling T ernperatuTes at Durban. 

·when considering the cooling temperatu re at Durban (given in 
Graph XII) there are two facts which are most striking ; firstly the 
mean cooling t emperature was rath er high all the year round, and 
secondly it Yariecl comparatiYely little during the course of th e year . 
This i;; clue t o t h e influence of that great store of warmth, tht> 
ocean, 11·hich tends to lessen t h e vari ation of temperatur e from day 
!·.o nigh t and from summer to "·inter. During summer t h e sea is 
h eated up l1y the sun and much h eat is st01·ed. A great deal of the 
h eat is giYen off in " ·inter and conseqnently th ere is less fluctuation 
of temperature at t he coast t h an inland . 

A. third 01\tstanding feature of t be cooling temperat ure aL 
Durban is t h at t h e daily ranges, given in Part A -of t h e follo"·ing 
table, " ·ere small du ring summer as well as during· winter . 

L1 . Ranges .-Th e yearly aver age drop from the high est to t h e 
lo"·est readings of the cooling temperature was only 11° ; i t varied 
Yer;i· little during t he course of the year. The range during th e 
nights '"as particularly small, it aver aged only 2 ·5°. This ill us hates 
very sig nifican tJly t he small r efreshing qunli.t ies of tbt> nightR nf 
the <"Onstal climate at Dnrhan. ' 
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SOUTH .U'R I CAN SO L.Ut ILIDJ.\TlOK Sl'll\'EY. 

TABLE 9. 

Dw·ban, Cooliny T emperai1n·e : (A) Ran ye:;, (JJ) Ptequency uf lcu,qe 

Tlct~·iations and (( ') P Priods 1cith Tf1·g7, and Low Vol1Lf?s. 

)lonth. 

( .Range highest- lowest 
• \. ~ hourly moan value ... . 

l Rango 6 p.m.- 6 a. m ... . 

H than 10° ............ . 

{

Tot>tl number of hours 
with Yal'iaiions greater 

· X umber of da.ys on 11·hiclt 
those variations oc-

c. 

curred ...... . ....... . 

Average num bor of hours 
per day 11·ith more than 
40° cool. temp ....... . 

X umber of clavs on 11·hich 
these high 'cooL l<'mp. 
were I'Ocordcd ..... . . . 

Average nnn1bc r of hour~ 
per day with less t han 
:20° cool. tom p ... . .. . . 

Kumbor of d~tys on w hich 
those low cooL t emp. 
wore recorded ....... . 

I :2 ' 1.1 I :2 LO o 10 ' 10 o H I L ' Jl 9 
+ + 4 o ;2 c ;2 o l :2 2 :2 ' I 
--!----------------

13 6 II II 7 6 8 1:2 I 2 6 

I 
I 

10 6 10 + =~ :) (j :; :2 + --,-- --- - ----------

() 

() 0 0 I fi !) 7 s (j (;.:; 6 

0 I 0 :l 4 (i !) I I l + I 7 

II 
:l 

--

6 

(j 

--

0 

0 

II 
+ 

--

6 

6 
--

() 

() 

--~-~---------

6 ij 0 0 0 0 0 () 0 0 0 ij 

.) L I 0 () () 0 () () 

lJ. l'ruialions.- 'l'lwre \U:' r e coJJJj_.)GI'Hti.Yely fe"· day,; '"i t h laJ·o·f · 

:nul ra]Jicl variations, JJ e,·ertheleHs they or·1·uned, most fn'q11ently 
duri11g the months of J ul~- and SeplembPr, ] 837. 

C. Hi.r;h and L ou; l 'alues .- Dming the fiye month;; (July, 
August and September, 1937, :mel )Ia~- and June, 1938) not 
a single period of 5 or more houn; o1·r·nnrrl with a cooling temperature 
of over 40°. Of tile remaini11 g mo11tlL' onl,\· Febn1ary and )[arch 
showed mme than JO clay, eac:h " ·dh such high rearliugs. Iu 
K oYember and January a pe1·ioll of 9 nnd 8 hour,.; " ·pre e:s:perie:n reel on 
4- and 9 1lays respef'tiYel,\-. On th e " ·hole it l'an be ,.;aiel that the 
amount of periods with Ye1·_y l1 igh e:ooling· temperatm·ps was 
remarkably small, small er than at ""-'. of the oth er ~(ntion~. Cooling 
iPmper;ltu ro values of l0,;;:; tlwn 20° oc<·unE'rl o11 ly 011 Yery f0w days 
in July anll August, 1931, flllrl in .June, Hn8. 'J'Iip l'Pllluininp: D 
months had uo pPl·iocl,.; of :) hour,; o1· 111ore '"ith s ul'h lo"· rencli11p:s . 

5. The C:oolitliJ Tr'm]Jemilue at Port Elizabeth. 

'l'he graph of the me;ln ltourl_\- r·ooliug iemperaturP for Port. 
Elizabeth (Graph XIII ) also sho11·;; t he tllfi1J euce ot the sen . 'l 'he mean 
cooling tPlllpPrature "a;; fairly con:;hnl I he whole yer1r ronnel . There 
\YilS a steady Lut not Ye1·y pl'(mouncell i u ~.: re<t ile from winter to summ e1· . 
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G . lUEMEH.S CH~IID . 

'l'AHLE 10. 

P ort I!J'ri::a be th , Coo ling 1'emperutu1·e : (A) H an.r;e ;s, (B ) F'1·equency of 
lm·ge V miations nncl (C) P eriods with Hi.g h and Lo w Val11es. 

:\l.onth. 
l >. l ot> l ..; l .lo: t · ] · j · j ·· i · l >. l .,; ~ ~ ~ 8 z ,8 ~ ~ ~ ~ ~ ~ 

(Range h1ghcst---lo"·est I 
A.~ hourly mean value.... 12 ° 13 ° 11 ° ll 0 1P 10 °1 10 ' 10 ° 9 ° 9 °1 10 °1 12 ° 

lRange 6 p.m.- 6 a. m.. ... 2 ° 3 ° 1 ° 2 ° 1 ° 1 ° 0·4 ° 2 c 1 ° 1 o 1 ° 2 ° 
·--- - ----- ---- - - --------

( Total number of homs 
I with variat ions greater 

7 4 8 8 14 
· Number of days on which 

t hose variations oc· 

B 11 t han 10° · · · · ·.. . . . ... 14 17 1. 4 ll 14 14 17 

cUt-red .... . . . . . ... .. . lu l u I 9 l 1o ~~~~~ 1:2 1-7 1_ 4 I 4 I 6 I 1 ~ 

C. 

8 ' 5· 51 7 

( Average number of hours 
per day with more than 

0 0 :) 7·5 8 8 7 0 0 Nt;~ob~~~lf ~~:;;)~~ ·,~hi~h I I I I I I I 
t hese high cool. temp. 1 

were recorded . . . . . . . . _o _ __!_ _o ___ 1_
1
--=-_ -=-- ~-~~-7_ l_!_l_1_ l_o_l_o __ 

Average number of hours 
per day with less than 
20° cool. temp ... ... . . 

Number of clays on " ·hich 
t hese low cool. temp. 
were recorded . .. . . .. . 

I 

10 I 8 I 13 I 8 I 0 I 0 I 0 I 0 I 0 I 6 I 10 I 10 

15 I 7 I 6 I 6 I 0 I 0 I 0 I 0 I 0 I 2 I 6 I 15 
I 

A . Ranges .- -The n 111ge between highest and lo ,,·est m ean cooling 
temperature \T as on a n average t h e same as in Durban, i.e., 11 °; 
the variation of the range during the cou rse of t h e year was also small. 
The aver age decrt>a se during the nights was olny 1· 6°. 

B . Variations .- R apid variations of more than 10° Juring one 
hour occurred quite fr equently and " ·er e more or less eYen ly distr i
l:uted throughout the year . 

C. H igh on cl L ow TlaZ1ws.- Periods of 5 hours or more with a 
cooling tem 1wratu re aboYe 40° " ·ere not very often experienced. 
August , .Tan nary and l <'ebruary had 5, 7 and 7 days respectively 
du ring which high r eadings for a period of 8 hours were recorded. 
It is r emarkable that the winter month of August sh o,,ved such long 
period" of high cooling tmnperatnres on 5 rlays. 

During the .'j summer month s (November-March) peri ods 
with valu€s. below 20° we.r e not r ec,orded. Fiv!e other month s 
experien ced a few days each with low reading periods , but t he two 
winter months July, 1937 , and June, UJ38 , recorded 15 days each 
with low cooling temperatures over average periods of 10 hours. 
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G. The Cooling Temp~;wtw·e at Capetown. 

'rhe Yariations o:f the cooling temperature d uring the course of 
the year, as given in ()raph X I V, were not very grent; a slight 
a nd r ath er steady in<;rense from ,,- inte r to sun1mer took ]Jia ce . 

'l'ABLE 11. 

Cc~pe Tmon , Coohn.r; 'i'I:'IIL[Jeratlll'r : (A ) Ran.IJ es, (JJ) Yreyurmcy of 
larqe FanaLiono and (C) Feriods with 1-h y h and Low Folvcs . 

~ i on t il. 
:.:-. c 

I 
. I " 
~ .= r-. ....., 

( 1-tange 
I I 

highest- lowe8t A.l houd.r mea n value . . . . 10 ° l3 ° 12 ° 15 14 01 14 ° 13 ° 13 ° 13 ° go 10 0 13 ° 
Ra.nge (i p .m.- 6 .t.m .... . 2 0 30 1 0 3 2 0 2 0 2 0 2 () :2 1 0 :2 2 0 

- - ----- I- ----------- -
( Tota l number of hours 

I with var ia t ions g reater 

B l '''" <Q• .•. . . • ... ll 13 24 28 16 6 13 J ;) 11 9 17 
· NLuuberof. daysonwhic h 

t hese variations oc -
c urre<l .. ... . . ....... . 6 8 l 3 18 10 5 ;) 1 :3 9 6 7 _ I_ ---- I ----r A\·cragc nurnber of ho urs 

I 
I 

per da.y w it h more tha n 

I 
-l-0° r·ool. temp .. . .. . . . 0 6 6 7 .) 7 7 (i 5 5 0 5 

N u mber of days on w hich 

I 
I 

t hese hig h coo l. temp. I were rocorded ........ 0 2 1 3 5 4 8 :l :l 1 0 4 
u. ---- ---~-------------

r\ vcragc num be r of hours 
I 

per day with k ss t han I 
I 

:!0° <·ool. t e mp ...... . ll 10 L2 L2 10 
i 

0 0 0 0 () !) 8 
-"'fumbcr of days on whic h 

these lo w cool. temp. 
l were l'E.Cord ed ...... . . 23 20 12 3 l 0 0 0 0 0 () 12 

. I . /(anr;es .--T he average range Letween h ighest and lowest 
reading·s \\·as 13°, a little greater t han at the other coastal stnt ions. 
'l'he variation of th is range during the course of the year was 
irregular. 

B . 1-an:ot io·ns .- R apid variations of m ore t ha n 10° during- one 
hou r occu rred in eYery month, bu t more f requently during- t he winter. 

C. H i.rth and Low VaZ1ws.- J)er iods with cooling temperatures 
o:f 40° and more occu rred on a fe\1· days in every month except July , 
1937, and March , 1938. The nurn ber of days with su ch high 
r eadings 'Yas , how·ever, small all the year roun d . 

Pe1·iods with r eadings belo 11· 20° wer e quite frequently recorded 
during- ~eptember, 1937. and -Tun e . 193R. 

Table 12 gives i n th e form of year ly averages for all stations a 
summary of the data already g-iYen. This table serves to empktsize 
th e results a lready discussed :~nd it ennbles one to compar e th e results 
of the differ ent stations. 
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'l1ABLE 12. 

Cooling T emperatuTe.-(A ) Y em-ly A uera.qe Ran ges, (B ) Yearly 
Frequen cy of large V arial!ions and (C) Y early FTequency of 
P eriods with High and Low Values at the S ix S tations i n the 
Union . 

I J ohan. Bloem- Nels- P ort Cape Sta.tions. nes- fontein. poort. Durban . Eliza- Town. burg. beth . 

{ Y o.dy "'""'' rnnge high" > I 
A lowest hourly mean values 18° I 17° 17° u o u o 13° 
· · Yearly average range I 

between 6 p.m. and 6 a.m. 70 go go 2 ·5° 1· 5° 20 

variations greater than 10° 334 129 146 94 142 154 
B. Total number of days on 

rn<&l nnmb<" of hm>rn wi<h 

c. 

which these \7 a riations 
occurred ..... . . . . . ...... 203 80 107 67 109 

r Yea l'ly average num her of 

L 

hours per rlay with more 
t han 40° cooling t empera- 6 6 6 7 7 
ture ............. . .. .... 

Total num her of days on 
which these h igh cool. tcm-
peratures were recorded .. 55 91 35 54 30 

Yearly average number of 
hours per d ay wit h less 
t ha n 20° cooling tempera -
t ure ..... ... . ...... . ... . 12 9 12 5 9 

T otal number of days on 
which t hese low cool. tem-
peratu1·es were recorded .. 139 Ill 138 

I 
9 57 

C o.Ml'ARISO:K OF THE U ooLl N G 'l 'EMl'ERAT URE ltE ADJKGS AT Srx 
STATJUNS IN THE U NIOK. 

91 

6 

34 

10 

77 

T he followiHg poiHts " ·ere chosen for ct comparisou of the 1·esults 
oht.ainecl :1t the six sbti on ~ in t he U nion: 

1. The m ean value f or Pfll'h hour for t h e 1·a riou ;; seasons, 
i.e. th e dai ly r eacling·s for the hours 1-2 a.m. , 2-3 a.m. et c . , 
,,·ere aYerag ed OH' r periods of three months . By m eans of t h ese 
fi gures th e s;easonal a1·erage con ditions duri ng t he co1~1-se of t he 
day can be c-ompared 11·ith each other. 

2 . . \.11 the cooling tf' nlperature readi11g·s in each month 
'"~' l' P- aYeraged. These Yalu es ])reRent th e average chan g e of 
r ond ihons rlm'ing t he r·o1t1·se of t he year. 

3. The m ean monthly Yalues of t he daily m aximum and 
minimum ,,·ere cal c11lated a11<l are g·iven togeth er wi th the 
absolute highest and loll'e::>t r eadin gs for eaeh month. 

The following text <l eals 11·ith tlwse three items separately. 
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1. Th e .11can Seasunab C:ouLIIlfJ T em[Jc tuhucs fo r cac!t 
fl out of the Uay. 

Tb e mean seasou a l cooling temper<lLlne ~ f.or eac h hour of the 
Jay are g ive n in 'l'ahle 1-± and J-h , p ages -±~J-4:.?G. The aYe rage is 
taken oYer pe riod ~ of t hree mont h ,; except during 11·i n ter, 11· b ich o nly 
induues t ile reading ~ of t ll·o ltiOUt hs, namely a uly a!lll Augn ~ t , lUJ7 . 
'l'h e follo11·ing gTo ups o± lll ou t lt :; 11·er e L1k e n to re prese nt t ilt ' different 
seaso ns : -~pring : :-lt•p te mhe r , ( )d obc•l' and )I ovem b el': summer: 
D ece tn ber , J a nU<Il' .Y a nd }'e hrnar~- : aulumn: }l a n lt. .\]Jril ancl 
::\l ay, aml 1Yi11 ter : July and Au g u:it, HJ:l7. The S\l tllllJ e r a nd. the 
winte r a1·eragp Y;dues <n e gin·n it J th e· tmnt ol ;\ gra ph ((implt X \ ") . 

()ra p it X \ ' t! iscloses th ,· fo ll tm iJJg: -

(a) lnlaud Slatwn.s : 1\ .iu/,; t .- 'l' ll t' coo!i JJg' tt'lllJl (' l'atnre a( 
J o ha n nesburg s h-o11· ed t he gn·ale~L extre JJ\ e Ya hJP :i , th e days h;\Yi ng 
high er r eadi ng s <!nd ! ltP nig h t s l mY e r r t·;Jdillg:i tht· n• t lwn at any o-1' 
t h e oth e r iuL11Hl ,; l at ions . Hloem fo ntt·in regi .·dPn·t! di :ih n d l,\ · high er 
YalrJe:i at nigh t h n t in day ti JJJ e tile coo l i llg' temp et<i llll ·e ~~- ;\ ::; l<nner 
!ha u <Jt .Joh<!.JLneshnrg·. fn .\ elsp o-o d tl11~ Y<J i tw,; 1n ere onl y <J li ttle 
h ig h e r ,tl t1i g itt , hu t d ic; tiJJdl.Y lo\n"r <luring t- lw <Li\·_..; t lwn at 
.1 ollil JJ nes h u rg. 

T h e u1·erage conditions iu uuhllJJU an<l ~ pring i11 Jo iJ;Il JJt e~ htu·g 
ap pm<Jt ·IJ<'rl 11eareJ· to tl1 e SUl11 JJ Jt' r than t-o t li <' ,,·i n ter <·ondiholl s . 

. \nu( \i e r s ignificant f ea t u re ;J( th e inl a llll statiollf< \l';t :; t hat the 
ra pid d en ea :ie of t h e cooliug tempendm e in the afte rnoon continu ed 
e 1·e n afte r ..; uJJset . P<Lrtindarly 11·u,.; this the case nl J olwnn e::Jnng. 

5{ //IIIII/ C'/' .-:-l P<t~O lWl lll t'<l I I Y;Jlu e,; t·;JIIllOt ])(' C'O I1l]lal'ecl aS th e 
r ea ding~ 11·erP not r e;.6 s t Prerl t·ont imwu~ l y at ~PLpoort :-lalJ<Jtoriu m . 

(h) ('oast;o/ Sto li,!/I S.- Th e hi ::dw-;t Sl'<ISOnal m e ;\JJ Y<dues of t he 
r ooling i'Plll p teraL JJ l'P durll\p: rb y ;tnd nig·h t atHl also in \l·inl m· an rl 
sn n u ne r 11·erP oht-ain c> <l nt Durha1 1 : t !J p <1 Ye r;Jg·e l'E'[\lling·s \\ 't•re o nh· 
a liltle lo\Y<' r ;tt l'ort l~ li,-,n bet!J ;1nd auol h P1· 2° to ;\0 lo11·e 1· nl 
Cap P To\1·n. I n ge JI Pral , t h e aY Pl'<lg <' co nditiou s a t t he t lnPt· <·o; tsia l 
statio ns showed uo n~ ry <li c; tind <l ifte re JJl' es , a ltlw u g l1 th<' in tliYi<lua l 
tbil,\· r eadings som e ti JJ\es Y<l ried <·o nsi rl e rabl,\· . 

I n ro nh ast to t he inbncl stat ions tlH• aY erage drop of t-l1 e l'ooling 
te mperatme tlm·i ng t h e nights at t h e coastal statim1s " ·as s ma ll fo r 
both ·\\ in ter a ncl summ er. Th e 1·a picl d ec reasP in H e afternoon 
onl.\· la s ted unt il sunset . immedi ateh· afte r 11·hid1 only :1 gTachwl 
drop \\.8 s r ecorderl. 

2. Tllf' ll eon r:oolin.r; T c/llf ! i'I(I /1/J C lor nll 1/ oun oi Toru ·/, .lfoni/1. 

The m ean Yalu e.-; of all h rnuh· l'l'<Jclings in ea ch 1110nih ;ne o'iTen 
i.n Grapl1 XVI. Thif> g-rapl1 repr~sP n ts tlt e aYerag-e l'omlition s ;f the 
cooli11g (pmvera t ure at t h e Y;!rio u ;; station s <luri ng t h e l'ourse of t h e 
:vear. 

The m ost signifirant f ea hne of thi s gra ph is t lt e grea t in<TPase 
of the m ell n cooling i emperatm P fro m " ·inter to summer a(· tlt e inland 
.~ tat i ons. Thi s aYerage increase from Jul y unt il NoYemher inclusiYe 
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SOUTH AFJUCAX SOL.~/~ H .\JJ./ATlOK SURVEY . 

alllO\tuted w .Johannesburg to 14 · 3°, Bloemfontein ] 3 · S0 and 
N elspoort Sanatorium 12 · S0. The increase over the same p eriod 
for the coastal stations 11·as : -l: · 3° in Durban, 5 ·1 ° in Port Eliza beth 
and 0 · 9° in Capetown. 

Graph XVI sh ows fu rth er , that the moJ1th ly average cooling 
temperature in winter was cli;;;tinctly lower at the inland stations 
than at the coastal stations. In summer, hmYever, thi s clifference 
was not Yery pronounced. On th e contrary, the m ean cooling 
temperature at the coast and in the interior was fairly similar . This 
may be emphasized b)· t h e followi11g figures which g ive the mean 
cooling temperature fo r the summer and the winter seasons. J ohan
n eshurg- 29·20, Bloemfon tein31·0°, Kelspoort ...... , Durban 32 ·7°, 
Port J<:lizabeth 31 · S0 and Cap etown 29 · 7° '£h e rcspectiYe figures for 
the two winter months July and August, 1937, were 19·7°, 21·0° 
and 19 · 3° at the inland stations and 27 ·go. 26 ·] 0 and 25 · 7° at t b e 
coastal station s. 

3. The Jlfean, and the Absolute Jl ighest and !I hsolt1/e l-owest R eorl
ings of t he Coolinq T empernt111'e per Month at the Si.?· Stations 
in the Union. 

As already mentioned, extreme Yalues <Ire of special b iological 
interest. They are not only J'e])l"esented by the 1111mber of periods 
with Yery high ::mel Yery lo11· coo ling temperature~ already discu ssed, 
but also Ly the act u a 1 maximal and minimall va lues of the cooling 
temper ature. 'l'h ese ar e g ive n in T abl es 15 and 15A (pages 421 to 430). 
The former contains the a ,-erage va lues for each month and 1 he latter 
t h e absolute highest and absolute lo11·e;;t rea(lings . The~e table~ 
en able on e to make a t\Yofolcl comparison. Firstl.v the ma-xima anrl 
minima at each sta t ion can be •·omparecl mollth by m onth ancl 
seco ndly t h e n1llws for t he same mon th at each siation ran he 
eomp:-nerl . 

Th e figures in both tables are recomm eucleJ for caretul study as 
they contain some i nte resting in forrnation, which is too lletailcd and 
rather conf\lsing to give in thi s text. 'leYertheless a few outst:ln<ling· 
features may be mentioned. 

ilJ ean M a .-rima.-The mean maximum of the cooling temp e
rature at t h e inland stat ions w as n ever for a long period d istinctly 
high er or lower than at the coastal stations. There were however, 
a few months where SllCh a distinct differen ce clid exist . During 
November, J anuary and :Jiar cb th e coolin g t emperature maxima at 
the inland stations were h igh er than at the coastal station s. An 
exception to thi s occurred at Durban in March, when the readings 
were just as high as at the inland stations. It i s a lso not definite 
that t his applies to N elsp oort in J anuary, as these readings are not 
avail able. The big hest mean m axim a were r egis tered in Durba n 
during 7 out of t h e 12 months under investig-ation. During two 
other mont hs Durban r ecorded t h e second hig-hest mnxima, Cape 
Tmnl registered during 5 m onths the loweF:t maxima . 
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L11 ean Jlinima. --il Yery pronounced differen ce is sho11·n bcbYeen 
the minima at the inland sLatlon:; and at tlll' coasLal stations . The 
minima were ::tlhvays di st in ctly lo1Yer at Lhe inland stations, th e only 
exception being Cape To11·n 11·hich in November 1·ecorcled a lower 
average minimum. I n ::\Iarch t he Cap e 'J 'own readings were the same 
as at J ohanuesbtug and JJloemfonLein . Of the three coastal stations, 
Cape Town r ecorded the l o11Pst llll'<lll Jlltn ima during every m onth 
of the year except Jun e, 1 ~HS . 

Ranges .-The differences between mean m;lx ima :mel m ean 
minima vm·.ied little at the coastal stations during the course of the 
year. The ranges were always greater inland lh:~n :~t th e coast . 

The absol~tte hig hes t cool ing i.empcr;~tures ('l'able 15A , p:tg-c 428) 
show three maxima aboYe 50° , 11amely in ~\. ugu L ancl J<ll111<1l"J' at 
Por t Elizabeth <Uld lit X oYember at J"ohannesbu rg. During fonr 
months (September, ::lo1·cmhcr, ::\f :~r cl1 and Aprill ) Lhe high esL va l ues 
were recorded at Johann esburg an<l Bloemfontein, during the r emain
ing month s t hey occuned at one of the coa stal ::; lations . 

'rhe absolute m inima <tre much lo11·er at t he inland i.l1an a t 
the coastal stations . 'l'he l o11·est cooling temperature r egisterecl during 
the year u nder in1·estigation 11·as -1:0 :~t Joha nnesb urg in September , 
1937. 

Summ<.triziug, the main facts em erging from i. lte comparison of 
the cooling- t·emperature me<.tsuremen ts at the Yario11s stations , are : - -

(ct) Inland Stations. 

1. 1Ju1·in.r; ~cinter thP ?71eun 0alnes show the .r}l"eatcs t 
e.?;ire?nes dUI·ing day and night at .I ohannes burg. Bloem 
fontein rec'orded lu:gher 1·eadin.r;s 11t m:_qftt, and N elspoott 
chstinctly lo n·cr Tcod ings rlurinq davt i me, than Johann es
hwr g. 

2. T he rapid dec rease of Lh e coolln.tl t emperature In the 
afternoon continv erl after sunset . 

3. T he ct verage 1.ncrease of th e ?aean cooling le mpera
t?ue j1·om w·inter to su?rvrne?' 1ras great at all three 1·nlanrl 
stat?'ons. 

4. T he mean nwximn 1cere 1:n oen e1·ol not hig hrr t lw.n 
at; i he coastal stat-io11 s e.?·rept d·ur ing November, J mwm·y and 
March " 

5. Th e ·mean ?m:nimn, ho1c e-r er, 1cerr• nl~cays dlst·inctly 
lo ~c er than at the coastal stations. 

6. ·T he rong es between t he mean maxinw and ?nean 
m i nima wen a.l~cays g1·eater t han at t he coastal stations. 

7. T he ab so lute h igh esf; cooling temzJerature Lcm 
?neasured at ./ ohann es b 11 rg in "Voc emb er, 1937; the absolute 
low est was also ?'ecordcd in .Johannesburg, in S eptember, 
1937. 
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<b) Coastah Stations. 

] . The averuge conrhtions 11t. the th·ree coastal stattOit ., 
shou·ed no rery distinct (h .fferences . Tln·oughout the year 
lJurlmn' s mean cooling tempe,rature ralues ?cere tl1 e h ir; hest . 
. V Nct in 01·der 1cas Port !Clizabeth , fol lotced by Cape To1n1. 

2. The rapid decrease of t he r;uulin.r; t emperatw·e Lll 

the afternoon only lasted tmtil stwset, immediately afte1· 
.,,.J,Jch the drop became ·rnuch 1nore gwd1.1rd. 

0. The average increase of the mean cooli11!J t emperu
ture j?·mn tr1:nter to summer 1uas small at all th1·ee coastal 
stat·ions. 

4. Dtt•ring 5 months the highest and du1·ing 2 months 
t l1 e second highest m ean maxima we1·e measured at Durban . 
CnzJe Town had dttn·n .g 6 months t he lou·est mean ?na.?:imo. 

6. The lowest mean ·minima 1cere 1·eeorded in CazJe 
Town dw·ing ea.ch of t he 12 months e.1:rept June, 1933. 

6. T he ran.ues bettceen m ean rrw :.1: i11w and m ean 1ni11ima 
differed httle dttn.ng t he course of t he year. 

7. Cool·in.r; te111 perattues above 50° 1cete ·reco·rd Pd 1:11 

Port El·izabeth dttring Augttsf, 1937, and J anuary, 193R. 

(r·) The monthly aoe·rage cooling tentpe'·(dure in wintm· 1cas 
dist1.nctly lou·er at the inland than ot the coastal stnt·ions. 
In. summer this d·iffe1·ence 1cas not pronomwed. 

[n addition to the results presented in this paper rlata on the 
i11tensity of the dired w lar radiation and various reg-ions of the 
,; pectrum \Yere taken periodically ::~t Johannesburg, Ouderstepoori, 
Bloemfontein, Stellenbosch and D urban . 'l'he 1·esults of the observa 
tio ns at Johannesburg anrl Stellenbosch haYe been pul: lished b.v tl1e 
respectiYe authors. [)latheson (1939) , Rir-h ards (1939), De Vill1ers 
(1939) J. It is hoped to publish the rbta from the other stations in 
t hP future as also readings of the tota l amount of su n and sky r:lclia
tion and of t hP cooling tem peratnrP tak!•Ji at the ~at:l l Nation:c1l Parle 

SUMMARY. 

The results of the vhysical mea6urernenb of the total amo:lllt 
of 6nn and sky r adiation and the cool ing temper:lhue nt 6 st ation;; in 
the (Tnion may bP summarizecl as foll mrs : -

A. R .·\ llL\ TJON. 

1. !l ow does the amount of radiation at t lu> inland stutin·ns r·ompot& 
?IJith that at the coastal stations? 

The amount of radiation obtained at the inland stations exc·eeclecl 
I he amount at the coastal stations all the year round.. 
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,.;oL- TJI :\I:JllC:I~ SOL.\1{ HAlJlATlOS Sl"HYEY. 

:! . Hl hir·h statiUtl recei'L·ed the yreutesl, a.nd ·u;h·tch thl-' sm a li<'.d 

OIIW1Pnt of 1·adiation dun:n_g th P cmuse of the year? 

Uur.iug nine out of i \\·elve IUOnths the g r eatest amou 11t ul 
1adiation \ras ohb in eel in the c'limatic zone of the high veld . Duri11g 
tbe remuiuiug three months (D ecember , January nnd February) t he
grer~test amount w:1 s 1·eceiYed at ('ape Town. 

The :;malle,.;t :llll O l!ll t of l adiatiou was outaiuerl during- all tweht' 
months at thP cn:n-;tal stations . Ill five of the t \\'elve month;:; Cap e 
Town r ecorded the ] e:1st, cl nring fin· other 111011 th ~ Durhan recei Yed 
t.he smallest anwm1 t. 

:{. /Juriny which month lW-' tl/(' _r;real est and d-urin_g ·tchil'h t h e 

s·111.allest amount nf rOlhatiou o(;t;ained rd each statwn~ 

At each station the greatest amount of radiatio n Ol'Curred duriug 
i l1e Juont h s November m· Der:ember, 1937. The ~malleHt amoun tR 
were n·cm clecl during the 11·inter mont h s of .Jul:v . 1937. anrl .Tun P. 
19~-\R. 

-1:. IVhat 1cas the rat·io het1ceen t h P greatest ttnd t h e smollest 1111/0'lllli 

of radiation at ea.ch station? 

.J ohanneshurg registerec1 1l uring the month of maxim uru ra eli a
hun twi ce as much solm· energy a,; it did during the month o t 
minimum J·acliation. Comparable ratios \Yer e : 3 · 4-: 1 for rape ' l'O\YII: 

n ear]~- 3 : 1 for Port Eli11abeth and 2 : 1 for Durban . 

h. Hou: d ·icl t lt e a?tW1MI.t of radiotio11 of Prtc /1 staho n um-y d1uinf! thl' 
co urse of the yew·~ 

'l'he amoun i. of ntdia tion at J u hun nesl.Jurg d uriug- t h e eu un;e ot 
t lw ye:n· wa;; ra iher irregular. At Bloemfontein and N elspoort t hP 
iuu·ea,;e of the monthly amount " ·ith the incre:1,;e of th e altitude of 
t he sun 11·as prog-l'essive . A t Durhm great vm·iations in the amouul 
l}f r adiation \Hls registe1·ed hom month to month_ P ort Elizabet h 
.~howed a fairly regular distri lmtion over the ye:n. In Cap e 'l'o"·n 
the amount nlso inereased anrl cl ecr caf:>ed steadily in aecorrlanc.;e w1li1 
the sun ' s altitude :lJ](l sho11-e1l partic·nlarly l1ig·h rer1cling-R in D erpmlwr 
:1ntl J m1u r1ry . 

(). /L ou· do the total aiiWllllts of rad iutio11 r el'tn·tlPrf rtf. t he st:ul ln"·'· 
dn7' in_IJ a J)e•r-iOtl o.f si.'V II I0 11f l 1s con~JUirP 1rith each oth er :-

During the first half year under inYest iga t ion the total amou11t 
uf :-;nn and sky r adiation \Yas largest at Bloemfoutein, next iu :nnount 
1va,; that a t .T ohannesbnrg and at ~ elspourt Sanatorimn. At th•· coasi . 
Cape To\\·n and Port Elizabeth hr~(l an approximately equ al amount 
of radiation. Durban' s amount '"as disti nctly smulle1·. J1urlmn. 
heiug the station \Yi th the sm allest amount of radi atio11 clm·i11g· th• · 
first h a lf year, recorded 22 pe r f'ent . les~ t h an Bloemfon tt:> i n whi•·'1 
ha1l the greatest r1mo1.m t. 
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The ~eeond half year slJOwed a greater 
. 1 uhannesbtug than at t h e coa,;tal ,;tatiou,;. 
similar anwunts during th e pPrt()(l. 

G . H I 1·: ~ LJ·: I{ :-,(" J I.\ I I I! . 

a1uoun.t of n1diation at 
Th P"e l"<•corcl e<l fairl _, . 

The tob l fur the year was di,;t i ndh Ltrger at .J oha nne,;hu q.!· 
than at t h e three <"oa stal station s. 

7. H ow does the rmwunt of radiation u{Jta ined 111 Suulh A./1-ica CUIII 
ZJare with the amount in "Ya·i1'ub?. (f.: eii.IJII ), Ihtros (S1m:t::e r
land) and FJatl lVauhei?n ( Ger111any) ~ 

] n \Yinte1· t he a moun t of NUl l and .,; ]\\· rad iatiu11. at John11n e.,;burg 
wa~ tlistin r;tly !l a rger tha11 nt ])nyos sit"uatt>d ;d a similnr nltitudP 
abon· sea-level a ll(l it ,,·a~ .-, to l (J tintP~ brger thm1 <It Had 
N::lllheim at a lo"· altitude. 

During h\·u months i11 nJ id,nuulller tlw an.ouJtt at Davo.,; wa:< 
;;]i~·btly large1· t han at Jo ha nne,;hurg <hning tlw comp<trable pPriod. 

::'\airobi experielH;ed a gTeate1· amount· of radiatiu 11 <luring tlw 
:-.ix nLuuth s under investig-<ltion th m1 a n,· of t he ot·h er places cmweJ" IIetl 
in thi~ ("Ont]JariSOII. 

The ratio behYeen the lti gh<:':<t :<U illllJ er :llld lu\l e~t winte.t· reading> 
per month was 2·0 : 11 at .JobalnlPsbmg·. 4· .-J 1 nt Davo,;; <Jl lll 
10 -+ : 1 at B acl Nauheim. 

The yearly tota l amount at .} ull:uute,; lntrg \\UN 1:22 per <· eut. ot 
what. was received i11 Dn ,.ON; Harl :::'\ aulwim obtaine(l on•l)· G9 per 
cent. of th at. amount. 

B . C ouLL\"t; T EMl'l': H X IT H.E. 

1. Dm·ing winter the mean ,-,du es of t lte <"UOliJJ g tempetaturt> 
showed the greatest extremes at the inlan<l stations , JHJ.rtirularly nt 
JohanneRlllng. Bloemfontein l"E'corclNl higher r ead ings at night, and 
Nelspoort distinctly lower re<tclings dnring (lay-time than J ohanne,.;
bun.t . 'l'ht~ u\·erage c-onclitiuns at t he three <"oasta l statim1s shu\\·t-d no 
very di.Rtinet differences . 'l'hroughou t. th e y ear Dnrban 's mean 
cooling temperature Yalues were th e hig·he:' t . ;'\ex t in onlPr ''"" " 
Pod Eliz;tbeth, fol'lmn'cl h:y Cnp e 'fm,·ll. 

'2. The rap id decrea~e of eooliug lellllJt' rahn<· i 11 t he <tflernooJt 
I"Ollt inuNl after :;unRet at the inland stations bn( not at th e <:oa.-;ta l 
stat.i ons . In t h e latte1· t be 1·apicl d ent-a se only ];~,;te<l 11ntil ,.;un set. 
i.rnmPrli;dely nfter ,,·hi r h tht- <hop became lllll<"h n1ore g-ntd11:Jl. 

:l_ 'l'he average i ncn·ase of t he ntf'a lt cooling tem pentture ho nl 
" ·inter to summer IYas gre:~t at t he inland ~tation s, but ~mall <1t 
thP r·oa.sta l stations . 

4 . Iu \Yiuter the moJtthly aYerage cooli ng te nqJerature wa, 
llistin ctly lower at the inland tha n at tlt t- roasb l ~tatio11 s, i11 R1llll11 Jer 
t.hi s differen ce was not pronoun ce(l. 

o. Th e mean ?1/a:vimal cool-ing t·emperat ure,; sh o,,·L·<l 1w regula1· 
difference betweell t he in teri01· and the coast, \Yhe reas thP lllP<IU 

111i11imal r eacling-s \YerP di,:ti.ndl_,. lowt-r at t hP inLmd ~btiun~. 
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SO u'l'H Al·'H fCAN SOI.c\ 1( IL~])J.\TlON SrRYFY. 

6. The absolute hig-he~t cooling tempentture of 52 ·0° was regiti-· 
ieted at Port Elizabeth in August and iu J anuary, the absolute lowest 
l'Padiug of -1-·0° " ·as rrrorcl Pcl at Joh:~nn eRhurg in September, 1937. 
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